Preparation and characterization in solution of oligonucleotides alkylated by activated carcinogenic polycyclic aromatic hydrocarbons.
The effects of aralkylation of selected oligonucleotides by a bulky chemical carcinogen, 7,12-dimethylbenz(a)anthracene (after activation) have been studied. The aralkylation involves the base adenine, designated A* at the modification site, in the center of synthetic heptameric, nonameric and pentadecameric oligonucleotides; complementary strands lacking any modification were also synthesized. The products were studied by UV melting curves and CD spectral techniques. Duplex formation was modified by such aralkylation of a central base in the oligomers. The extent of duplex formation was found to depend on chain length as follows: no evidence was found for duplex formation of the heptamer d(GTCA*GAC) + d(GTCTGAC); the nonamer, d(GTGCA*ATCC) + d(GGATTGCAC), appears to form a duplex at high salt concentrations and reduced temperature; the pentadecamer, d(CCGCT-GCGA*TCCGGC) + d(GCCGGATCGCAGCGG), forms a duplex at low salt concentration and room temperature, but its melting temperature is lower than that of the nonalkylated parent system. CD-spectra for the duplexes formed by the nonamer or pentadecamer are indicative of a right-handed helical conformations. On phosphordiesterase digestion it appears that the aralkylated adenine and the base on its 5'-side act as "stops" for enzymatic digestion from either direction. We suggest, from model building, that this inhibition of phosphodiesterase activity is the result of the steric bulk and disposition of the polycyclic aromatic hydrocarbon. We further suggest that unusual base pairing (mismatching), such as A...A, which would lead to an AT transversion, may be favored by the bulkiness of the aromatic group.